Introduction
Epidemiological research on obesity has focused on three speci®c areas: the sociodemographic and lifestyle correlates of obesity, the health conditions and health status outcomes associated with excess weight and changes in the prevalence of obesity over time. For example, several studies from the United States, the Middle East and various countries across northern and western Europe, have found obesity to be associated with age, gender, socioeconomic status (education, income, occupation) and lifestyle behaviors, such as smoking and alcohol consumption. 1± 6 Research from several countries has also found obesity to be associated with a lower sense of perceived health, a variety of chronic conditions including heart disease, stroke, diabetes, respiratory problems and osteoarthritis, 7±11 breast cancer among women, 12, 13 and higher, overall mortality rates. 7, 8 Finally, in regard to changes in prevalence over time, international research has shown that the proportion of obese individuals has increased over the past few decades across many countries.
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Studies from Canada have also examined each of these three areas. 21±24 Using the 1990 Ontario Health Survey (1990 OHS), 25 éstbye et al 21 found obesity (based upon self-reported health and weight) to be associated with various sociodemographic factors like education, lifestyle behaviours and both chronic health conditions and self-rated well-being. In addition, this study reported that the prevalence of obesity had increased when compared to results from an earlier survey.
Although the results of the éstbye et al 21 study con®rmed many of the ®ndings reported in the international literature, there are several limitations with the data set which may have biased the results. First, it is questionable to draw any conclusions regarding the overall prevalence of obesity in Canada, based solely upon data from Ontario. Moreover, this study compared prevalence estimates with only one other source of data, the 1985 Canadian Health Promotion Survey (HPS). 26 In fact, since 1978, there have been several national surveys in Canada which included measures of body weight. In order to assess whether the prevalence of obesity has increased across all of Canada, it is necessary to consider all sources of nationally representative data. Finally, the health status measure in this work was a cumulative count of various conditions making it impossible to assess whether obesity was associated with the speci®c conditions previously identi®ed in the literature.
Recently published research, based upon the Canadian Heart Health Survey (CHHS), 22±24 has addressed each of the limitations identi®ed above. Macdonald et al 22 reported that 27% of women and 35% of men had body mass index (BMI) scores of 27 kg/m 2 or greater. Similar to éstbye et al, 21 they also found obesity to increase with age and to be correlated with education. However, unlike earlier work (for example, Ref. 21) Macdonald et al 22 did not ®nd that the prevalence of obesity had increased from earlier surveys, unless the more stringent BMI cutoff of 30 kg/m 2 was used. Studies based upon this survey, also found a correlation with speci®c chronic conditions. Rabkin et al 23 and Ledoux et al 24 found BMI to be associated with cardiovascular disease, hypertension, diabetes mellitus and dyslipidaemia.
In the present study, we used the 1994 National Population Health Survey (NPHS) to assess each of the areas identi®ed in previous literature. First, we examined the relationship between two indicators of excess weight and various sociodemographic and lifestyle correlates. Second, the relationship between various health conditions and body weight was analyzed. Finally, we compared the results of nine different surveys collected from 1978 ±1994, to examine whether the prevalence of obesity had increased in Canada.
Methods

Sample
The NPHS sampled 19 600 households across Canada using a multi-stage, strati®ed, random sampling procedure based on the Statistics Canada Labour Force Survey. 25 Excluded from this sample were Native reserves, military bases, institutions and some remote areas in Ontario and Quebec. For a complete description of the methodology of this survey consult the NPHS Public Use Microdata File User Documentation. 25 The data were weighted using a standardized weighting procedure suggested by Statistics Canada. 25 
Dependent variable
Body weight and height were collected through selfreports and were used to construct a standardized measure of body mass based on the common BMI. This index is computed by dividing weight (in kg) by height (in metres squared). In order to be consistent with previous research in Canada, obesity was de®ned as a BMI score of 27 kg/m 2 or greater. 21, 22 A second category called overweight and obesity was de®ned as a BMI score of 25 kg/m 2 or greaer. 21 Because this index is subject to bias within certain populations, pregnant women and those aged`20 y and b65 y were excluded. The ®nal sample used in this analysis is n 12 318.
Sociodemographic and lifestyle correlates
The sociodemographic correlates examined were, age, gender, marital status, education, income adequacy, occupation, region and birth place. Lifestyle behaviors included smoking and alcohol consumption. See Table 1 for a breakdown of the categories for each 28, 29 Birth place was dichotomized to indicate whether the respondent was born in Canada or elsewhere.
Health outcomes
Health outcomes consisted of two measures. First, self-rated health was assessed on a ®ve point scale from poor to excellent. This scale was collapsed into a dichotomous measure, comparing respondents who rated their health as good, very good, and excellent to those rating their health as fair or poor. Second, respondents were asked whether they had been given any of the following nine diagnoses by a physician or medical specialist: high blood pressure, heart disease, diabetes, arthritis, respiratory problems, stroke, cancer, stomach and intestinal problems, and migraine headaches. Each condition was examined separately to assess whether speci®c health outcomes were associated with excess weight.
All statistical analyses were conducted using SAS (Release 6.08), SAS Institute Inc., Cary NC, USA. The analyses proceeded in four stages. First, unadjusted crosstabulations between each of the sociodemographic and lifestyle predictors and BMI were performed. Second, two separate logistic regression analyses were conducted to examine the relationship between these variables to those overweight and obese (BMI ! 25) and those obese (BMI ! 27) vs those having a normal or acceptable weight (BMI`25). Third, a series of logistic regressions were performed to asses the effect of being overweight and obese or obese separately on self-rated health as well as each of the chronic illnesses. The effect of BMI on health outcomes in these regression equations were adjusted for the age and gender of the respondents. Finally, we examined the prevalence of obesity over time. To accomplish this, the prevalence estimates of obesity from nine Canadian surveys were compared.
Results
Unadjusted mean BMI scores are shown in Table 1 . Males report, on average, higher BMI scores than females. Mean BMI scores also appear to increase across age groups to about the ages of 50 ±54 y and then decrease to the ages of 60 ± 64 y. Single individuals have lower mean BMI than others. Those with primary level education or lower, report higher BMI scores on average, than those with secondary or postsecondary education. There is little difference in mean BMI scores across categories for both income adequacy and occupation. Table 1 also shows a difference in the mean BMI by region, with Quebec and British Columbia reporting signi®cantly lower average BMI scores than other provinces. In addition, individuals born in Canada have higher average BMI scores than those born in other countries. Former drinkers and smokers also have higher BMI scores than those who never smoked or drank, or those who currently engage in these behaviors.
The prevalence estimates for obesity (BMI ! 27) and overweight and obesity (BMI ! 25), and the adjusted odds ratio (OR) for each of the predictors, are found in Table 2 and Table 3 . The prevalence rates for obesity and overweight and obesity, respectively, are 25.6% and 35.2% for men compared to 21.2% and 25.8% for women. Men are 28% (OR 1.28, 99% con®dence interval (CI) 1.14 ±1.44) more likely to be obese than women and 61% more likely to be overweight and obese (OR 1.61, 99% CI 1.45 ± 1.80).
Similar to the unadjusted mean BMI scores, the prevalence estimates for obesity increase with age to about the age of 50 ±54 y and then decreases to the age of 64 y. The ORs follow a similar pattern, increasing to 3.12 (99% CI 2.31± 4.22) in the 50 ±54 y age range and then decreasing to 2.58 (99% CI 1.86 ± 3.57) in the last age interval. Prevalence estimates for overweight and obesity follow a similar pattern.
In addition to gender and age, Table 2 presents several other covariates that are associated with obesity. Those individuals with secondary (OR 0.82, 99% CI 0.71± 0.96) or post secondary education (OR 0.65, 99% CI 0.55± 0.77) are less likely than those with primary level education to have a BMI score ! 27. Region is also a signi®cant predictor of obesity. Individuals in both Quebec (OR 0.68, 99% CI 0.58± 0.79) and British Columbia (OR 0.69, 99% CI 0.57± 0.84) are less likely to be obese than residents of other regions of Canada. Finally, controlling for region and the other covariates, individuals born in Canada are 1.34 times more likely to be obese than those born outside the country (OR 1.34, 99% CI 1.15 ±1.56). The only lifestyle variable to achieve statistical signi®cance in the model, is current alcohol consumption (OR 0.82, 99% CI 0.68 ± 0.97).
Generally, the patterns observed for obesity are similar to those observed for overweight and obesity (see Table 3 In the ®nal stage of the analysis, we are interested in whether the prevalence of obesity in Canada has increased 21 or remained the same. 22 Figure 1 (A and B) reports the prevalence estimates for obesity across nine different surveys from 1978±1994. 21,22,25 ±31 For the purposes of comparison, self-reported and measured data are reported separately for men and What does appear to be consistent, is that selfreported data produce lower obesity estimates than measured data. In fact, on average, for both men and women, prevalence estimates for obesity derived from self-reported data are 10% lower than estimates which are derived from anthropometric data. It is clear that self-reported data underestimate the prevalence of obesity in Canada.
Discussion
In general, excess weight represents a signi®cant health concern for Canadians. However, it is important to recognize that obesity is a risk factor for speci®c health outcomes. We ®nd that obesity is associated with six of the nine conditions examined in this data set. Those who are obese are more than twice as likely to have high blood pressure and diabetes, and more likely to have arthritis, heart disease, respiratory and stomach problems. A similar pattern is observed for the overweight and obese category with the exception that those who have a BMI score of 25 kg/m 2 or greater are more likely to have suffered a stroke. We ®nd no signi®cant association between either weight category and cancer. This may be due to the crude way in which cancer was measured in this survey. Obesity is probably associated with some cancers (i.e. breast and uterus) but not all the different cancers included in this single measure. Obesity is also related to poor-self-rated health which has recently been identi®ed as a strong predictor of subsequent health service utilization. 33 As weight is considered a modi®able risk factor for a variety of health conditions, measures taken to reduce the overall prevalence of obesity could also reduce the prevalence of many conditions like diabetes and hypertension. However, inferences about causality must be stated with caution, as these data are crosssectional. As éstbye et al 21 point out, the causal pathways connecting weight to disease are probably complex; some conditions being the cause of overweight, others the consequence.
Many of the sociodemographic predictors found to be signi®cant in previous studies are also related to weight in this study. 1± 6,21,22 Most notably, gender, age and education are all associated with obesity. Although it has been suggested that men may be more likely to be obese than women because the latter under-report their weight, 7 ®ndings from surveys which use anthropometric data ®nd obesity to be consistently more prevalent among men. 22 Our results also show that the prevalence of obesity increases to the ages of 50 ±54 y, and then decreases to the ages of 60 ± 64 y. It is possible that the decreased prevalence of obesity in older cohorts is the result of a survivor effect (i.e. individuals who are obese die prematurely). Interestingly, income adequacy is not correlated with either category of excess weight, although this variable is identi®ed as a signi®cant predictor in the literature. The effect of socioeconomic status on weight in these data is through education and occupation.
One important ®nding is the regional variation in the prevalence of obesity across Canada. Quebec and British Columbia have lower rates of both obesity and overweight compared with the rest of Canada. (See also Ref. 34 .) Moreover, this effect is independent of birthplace and therefore cannot be attributed to the high proportion of Asian-born residents in British Columbia. These provincial variations suggest that collapsing provinces into regions (i.e. Atlantic, Central and Western) 22 or making inferences from one Correlates of body weight J Cairney and TJ Wade province to the rest of the country, 21 may obscure important differences in the prevalence of obesity. It is often assumed that provinces as diverse as Ontario and Quebec can be grouped together in one regional category for analytical purposes. However, cultural and social variations between provinces may in¯uence lifestyle and dietary practices which in turn may affect weight. Future research is required to explore possible explanations for these provincial variations.
In this study, we are interested in assessing whether or not the prevalence of obesity is increasing as other studies have indicated. 21 We believe the ®ndings are equivocal. For example, although there appears to be a decrease in obesity for both self-reported and measured weight for men, there is substantial variation between surveys indicating dramatic¯uctuations in prevalence over relatively short spans of time. What may be causing these¯uctuations? Are they real, or an artifact of the research? What is consistent, is that BMI data based upon self-reports, underestimate the prevalence of obesity, on average by 10% for both men and women. Given this ®nding, it seems logical to conclude that work which uses measured or anthropometric data will provide more accurate estimates for the prevalence of obesity. What remains to be clari®ed is why there is such a high degree of variation been those surveys which use such data. The differences between anthropometric studies may be attributable to methodology. Since the 1992 CHHS used a rigorous method for collecting anthropometric measurements, 22 a replication of this study is required to assess whether or not the prevalence of obesity is increasing or decreasing.
There are many limitations with these data which may have biased our results. For example, one possible limitation for the present study is the cut-points selected to de®ne both obesity, and overweight and obesity in this data set. Relatively minor errors in the reporting of height and weight can effect the categorization of respondents: a reporting error of ®ve pounds can mean the difference between being placed in the overweight instead of the normal weight category. Such errors could be minimized in future research by verifying weight and height in the sample.
In addition to this, the cut-points for both categories in this data set are not always consistent with the extant literature, especially international research. For example, previous research has de®ned obesity as a BMI score ! 30. 2, 4 Since research in Canada de®nes obesity as a BMI ! 27, and we are interested in comparing our results with these studies, we use the Canadian criteria. 21, 22 Another limitation of this study concerns the use of self-reported data. Although self-reported BMI has been found to be accurate, 35, 36 our review of nine surveys indicates that self-reported data is likely to underestimate obesity. This fact must always be considered when interpreting ®ndings using selfreported height and weight.
Our measures of disease and health status are also self-reported and thus represent another potential source of bias. However, it is important to note that respondents were not asked whether they thought they had a speci®c health condition, but whether a particular condition had been diagnosed by a physician. This may alleviate to some extent, miss-reporting based upon self diagnosis. There are some diseases like diabetes, which tend to be under-reported simply because respondents are unaware that they even have the condition. In such cases, bias due to self reporting still exist.
Finally, several important covariates are not included in these data. For example, dyslipidaemia is a major metabolic complication of obesity, but was not available for analysis. Other possible confounding variables like thyroid medication are also absent from this public use data set. In the light of these limitations, more research is required to test whether or not the trends identi®ed here are truly representative of the Canadian population.
